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Selenium and Sheep Health 
Figure I—Areas prone to weaner and lamb white muscle disease 
Geraldton 
lamb WMD 
weaner WMD 
Albany 
By B. J. Gabbedy and A. J. Had low 
For many years selenium was known to the 
livestock industries only because of its toxic 
properties. Some soils, particularly in the 
United States of America, were so high in 
selenium that many animals died after graz-
ing plants on these soils. 
In 1957 it was discovered that selenium 
supplements could prevent a number of 
diseases and, from that time, selenium has 
been regarded as an essential trace element. 
The condition most often associated with 
selenium deficiency is white muscle disease, 
which is also known as stiff lamb disease, or 
more technically as nutritional myopathy. 
White muscle disease (WMD) was first 
recognised in sheep in Western Australia in 
1960 and has occurred each year since. In 
affected animals, patches of muscle tissue 
break down and become white in colour. 
The disease affects both heart muscle and 
skeletal muscles. Only a portion of any 
muscle is affected and there is a sharp con-
trast between the diseased and normal 
muscle tissue. White muscle disease lesions 
in the heart are shown inside the front 
cover. A common mistake is to think that 
a muscle which is pale is suggestive of 
WMD. 
White muscle disease of sheep 
In Western Australia WMD of sheep occurs 
as two distinct problems. 
(1) Lamb white muscle disease 
Lamb white muscle disease appears in two 
to 10-week-old lambs from mid-July until 
late October and so is a problem of winter 
and late winter lambing flocks only. The 
disease is most frequently seen following 
stress such as driving or lamb marking. 
A flock of apparently healthy lambs may 
be brought in for marking and some die be-
fore leaving the yards, while others are un-
able to walk. Some of the lambs unable to 
walk will recover if left alone while others 
will die over the following two days. Losses 
from lamb white muscle disease have been 
as high as 15 per cent in some flocks. 
The animals which die suddenly are more 
likely to have heart damage while those 
which are unable to walk and take longer 
to die are more likely to have skeletal 
muscle lesions. Lesions are commonlv 
found, however, in both heart and skeletal 
muscle. 
Lamb WMD in Western Australia is seen 
mainly in the region shown in Figure 1 and, 
within this region, should be regarded as a 
serious annual problem. Occasional cases 
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of lamb WMD have been diagnosed outside 
this region but usually only a few lambs 
have been involved. 
Within the lamb WMD region it is recom-
mended that winter/spring lambing ewes be 
given selenium one month before lambing 
and all lambs be given selenium at marking. 
(2) Weaner white muscle disease 
Weaner white muscle disease occurs in 
weaner sheep during February, March and 
April and both early and late dropped lambs 
may be affected. 
Weaner WMD is seen in weaners on pas-
ture and on stubbles and is frequently associ-
ated with stress such as shearing, driving, 
worm infestation, grazing lupins or drinking 
salty water. Usually a number of animals 
are found dead while others are down, can-
not get to their feet and die within a few 
hours. Most animals have lesions in the 
heart. Muscle lesions are rare in weaner 
WMD. 
Weaner WMD occurs in W.A. in the 
region shown in Figure 1; here outbreaks are 
seen each year and losses as high as 50 per 
cent have been recorded. Weaner WMD 
can be prevented by treating weaners with 
selenium in January. One treatment will 
give protection for six to eight weeks. In 
some areas a second treatment may be 
necessary in late February. 
Selenium administration 
Selenium is freely available in Western Aus-
tralia in a form suitable for oral administra-
tion. It may be given on its own or be 
mixed with any of the common worm 
drenches. Selenium is also available as an 
iniection either alone or as an addition to 
enterotoxaemia (puloy kidney) vaccine. 
Selenium is equally effective when given 
orally or by injection, but it is more likely 
to be toxic when injected. 
The recommended dose rates of selenium 
are as follows: 
Oral Iniection 
Lambs .... 1-2 mg 1.0 mg 
Weaners .... 5-10 mg 1.0 mg 
Adult Sheep .... 5-10 mg 5.0 mg 
A single dose of selenium will protect 
against WMD for six to eight weeks. There 
is no advantage in giving larger doses of 
selenium than recommended or in giving 
selenium more often than every six weeks. 
Selenium toxicity 
Selenium is extremely toxic and grer.t care 
must be taken with it. 
Experience in Western Australia has 
shown that 10-15 mg selenium given orally 
or 5 mg selenium given by injection is toxic 
to lambs under six weeks of age. Older 
animals are able to withstand larger doses 
of selenium than lambs. There is some evi-
dence that animals severely stressed by driv-
ing and yarding are more susceptible to 
selenium poisoning. 
When an overdose of selenium has been 
given, deaths occur up to 48 hours later. 
There is no treatment for overdosage. 
Because of its toxicity, selenium should 
never be added to licks or to water supplies. 
Application of selenium to the soil as a top-
dressing is being investigated. 
Recommendations 
For a property in the lamb WMD area and 
lambing in June or later: 
• Dose ewes with selenium one 
month before mating. It may be 
convenient to combine the selen-
ium with an enterotoxaemia vac-
cination. 
• Dose lambs with selenium at 
marking. Once again, it may be 
convenient to give the selenium 
with an enterotoxaemia vaccina-
tion. 
For a property in the weaner WMD area: 
• Give selenium in late January. 
For a property situated in both regions: 
• Give selenium on all three occa-
sions listed above. 
Other effects of selenium 
In New Zealand a number of other selenium-
responsive conditions of sheep are recog-
nised:— 
Congenital white muscle disease 
Congenital white muscle disease affects the 
heart muscle of lambs at or shortly after 
birth and may be a serious cause of lamb 
mortality in some areas. 
It has been diagnosed only occasionally in 
Western Australia and does not contribute 
to lamb loss problems. During the lamb 
mortalitv survev of 1966-68, in which 4.500 
lambs from all areas of the state were 
examined, no cases of congenital WMD were 
found. Congenital WMD is prevented by 
dosing ewes with selenium one month before 
lambing. 
Weaner Ill-thrift 
Weaner ill-thrift due to selenium deficiency 
is a common problem in the spring in New 
Zealand, where selenium supplements 
greatly reduce the problem. Numerous 
trials have been undertaken throughout the 
agricultural areas of W.A., involving large 
numbers of sheep of all tvpes. during years 
of good and poor rainfall, without demon-
strating any worthwhile body weight res-
ponses to selenium. 
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Ewe fertility 
In some areas of New Zealand, dosing ewes 
with selenium one month before mating im-
proved fertility. The possibility that selen-
ium would have a similar effect in Western 
Australia has been widely investigated but 
there is no evidence that selenium will in-
crease ewe fertility in this State. 
Current knowledge in Western Australia 
suggests that selenium does not reduce neo-
natal lamb deaths, prevent ill-thrift problems, 
or increase ewe fertility. 
Current research 
Fertility 
An intensive reproductive wastage investi-
gation was undertaken on selected proper-
ties in clover and non-clover areas for the 
years 1971-72-73. In the final year of this 
investigation the possible role of selenium in 
overcoming embryo loss was examined in 
the clover areas. 
The role of selenium and cobalt in the 
prevention of clover infertility of sheep is 
being investigated in a long term trial in the 
Esperance area. 
Wool production 
A series of selenium response trials carried 
out in the Great Southern in 1968 to 1970 
showed that regular selenium administration 
resulted in increased wool production with 
less tender fleeces at the hogget shearing. 
Trials to further investigate wool produc-
tion were set up at the Mount Barker Re-
search Station and at Darkan in 1970 and 
are continuing. Further trials are planned 
to establish whether older sheep will also 
benefit from selenium. 
Selenium administration 
PELLETS: C.S.I.R.O. has recently devel-
oped a selenium pellet which is similar in 
operation to a cobalt pellet. Trials with 
the pellet are continuing. 
TOPDRESSING: Selenium is a highly toxic 
substance and until recently has not been 
thought suitable for use as a topdressing. A 
trial recently completed at the Manjimup 
Research Station, has indicated that a small 
amount of selenium applied annually gave 
satisfactory tissue levels of selenium. A re-
cent decision by the United States Food and 
Drug Administration to raise the permiss-
able levels of selenium in meat, means that 
topdressing may be a practical way of mak-
ing selenium available. Before selenium top-
dressing could be recommended it must be 
tested over various soil types and plant 
species. Trials of this type will be started 
in 1974. 
New restrictions on movement of Brucellosis cattle 
Stricter requirements before and during 
movement of cattle from properties quar-
antined for brucellosis announced this 
month by Dr. M. R. Gardiner, Chief 
Veterinary Surgeon of the Department of 
Agriculture, are designed to protect brucella-
free cattle from possible infection by cattle 
from known infected properties. 
All known infected cattle must have a 
yellow tail tag applied by a stock inspector 
before movement and they will only be 
allowed to move under permit directly to 
an abattoir holding area. The permit will 
specify that they are to be kept separated 
from other cattle during transport unless 
all such cattle are consigned direct to the 
abattoir. 
For the remainder of the quarantine herd, 
the only cattle which can move without 
prior testing are those consigned directly 
to an abattoir or steers over six months 
of age for sale anywhere. The former will 
require both red and white tail tags and 
must be kept separated from any other 
cattle consigned for open sale. 
The only other movements permitted 
will be from herds in which the level of 
brucellosis infection is known to be very 
low. The cattle being moved from these 
herds will be required to have negative 
tests before, and in some cases after move-
ment, to ensure, as . far as possible, that 
they are not infected with brucellosis. 
These changes mean that cattle with red 
or yellow tail tags should never be seen 
in saleyards and when present in trans-
port vehicles should be separated from 
cattle with white tail tags unless these 
cattle are also consigned to the abattoir. 
Stock inspectors have been issued with 
instructions to strictly enforce the require-
ments. Owners, stock agents or carriers 
having any queries or complaints should 
contact local stock inspectors. 
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